ABSTRACT. In this paper, a new identity for Hadamard fractional integrals via differentiable mappings is established. A new concept named by s-e-condition is explored to overcome some essence difficulties from the singular kernels in Hadamard fractional integrals. With the help of the new concept s-e-condition and the obtained identity for Hadamard fractional integrals, some new Ostrowski type inequalities for Hadamard fractional integrals are obtained.
Introduction
Recently, Set [25] 
respectively. Here Γ(·) is the Gamma function.
By using the above established integral identity (1) in Lemma 1.1 via s-convex mappings in the second sense, Set [25] establish many new Ostrowski type inequalities for Riemann-Liouville fractional integrals (see ), which generalized the classical Ostrowski inequality (see [19] ).
Another interesting identity similar to the identity (1) for Riemann-Liouville fractional integrals have also been established by Sarikaya et al. [24] in the following result.
By using the above established integral identity (2) in Lemma 1.2 via convex mappings, Sarikaya et al. [24] establish many new Hermite-Hadamard type inequalities for Riemann-Liouville fractional integrals (see Theorem 3), which generalized the classical Hermite-Hadamard inequality (see Mitrinović and Lacković [15] ).
In recent years, Ostrowski type inequalities and Hermite-Hadamard type inequalities were studied extensively by many researchers and numerous generalizations, extensions and variants of them appeared in a number of papers [1, 2, 4, 5, 7, 8, 16-18, 23, 27, 28] and references therein.
It is remarkable that fractional calculus and its widely application have recently been paid more and more attentions. For more recent development on fractional calculus, one can see the monographs of Baleanu et al. [3] , Diethelm [6] , Kilbas et al. [10] , Lakshmikantham et al. [12] , Miller and Ross [14] , Michalski [13] , Podlubny [20] and Tarasov [26] ; see also [9, 11, 22] . 
and
where Γ(·) is the Gamma function.
In this paper, we will establish a new identity for Hadamard fractional integrals, which is similar to the identities (1) and (2) for Riemann-Liouville fractional integrals. Since the form of Hadamard fractional integrals are more complex than Riemann-Liouville fractional integrals, we have to explore a new concept named by "s-e-condition" to overcome some essence difficulties from the special singular kernels (ln
for all x, y ∈ I, λ ∈ [0, 1] and for some fixed s ∈ (0, 1]. Remark 1.5º Let f : I ⊂ (0, ∞) → R be a nondecreasing and convex function. Then f satisfies the above s-e-condition.
In fact, for all x, y ∈ I, λ ∈ [0, 1] and some fixed s ∈ (0, 1], we have
With the help of the new concept "s-e-condition" and an important identity for Hadamard fractional integrals (see Lemma 2.1), some new Ostrowski type inequalities for Hadamard fractional integrals are established.
Identity via Hadamard fractional integrals and differentiable mappings
In order to prove our main results we need the following identity via Hadamard fractional integrals and differentiable mappings.
b], then the following equality for fractional integrals holds
for any x ∈ (a, b).
Using integration by parts, we can state
INEQUALITIES VIA HADAMARD FRACTIONAL INTEGRALS
Multiplying both sides of (3) and (4) by
, respectively, we have
From (5) and (6), we obtain the desired result.
Ostrowski type inequalities via Hadamard fractional integrals and s-e-condition
Using Lemma 2.1, we can obtain the following fractional integral inequalities via Hadamard fractional integrals with the help of s-e-condition.
, then the following inequality for fractional integrals with α > 0 holds:
for any x ∈ (a, b). 
where we use the fact that
So using the reduction formula Γ(n + 1) = nΓ(n)(n > 0) for Euler gamma function, the proof is completed.
Ì ÓÖ Ñ 3.2º Let f : [a, b] ⊂ (0, ∞) → R, be a differentiable mapping on (a, b)
for any x ∈ (a, b), where
P r o o f. From Lemma 2.1 and using the well known Höder inequality, we have
On the other hand,
Hence, we have
which completes the proof. ∈ [a, b] , then the following inequality for fractional integrals with α > 0 holds:
P r o o f. From Lemma 2.1 and using the well known power mean inequality, we have
,
where β is Euler beta function and we used the fact that
which completes the proofs.
Note Remark 1.5, Theorem 3.1 and Theorem 3.2, one can obtain the following results immediately. 
ÓÖÓÐÐ ÖÝ
Further results

Ä ÑÑ 4.1º
For α > 0 and k > 0, we have
P r o o f. Using integration by parts, one can obtain
Further, we find
As a result,
which completes the proof.
Ì ÓÖ Ñ 4.3º Under the assumptions of Theorem 3.2, the following inequality for fractional integrals with α > 0 holds: 
